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Lithologic and thickness data of the Lower Ordovician rocks 
of the Roubidoux Formation, south central Missouri, were 
interpreted from sample logs. Maps included are based on 
structure, thickness and lateral and vertical lithologic 
variability. Sand distribution in the Roubidoux is represented by 
a "sand percentage" map, a "sand isolith" map, and a "tripartite 
sand distribution" map. The Roubidoux Formation consists of a 
sequence of dolomite, sandy dolomite, sand and chert. It is 
believed that the Roubidoux was deposited on a stable marine 
platform receiving a supply of elastics from the north and 
northeast. The sands were deposited by longshore or coastal 
currents paralleling the Roubidoux strandline in Kansas. Sand 
transport was greatly affected by the velocities of surface 
currents and water depth. Most sand accumulated along low water 
shoals.
The sand probably settled as broad linear ridges that 
underwent erosion concurrently with the deposition of these 
ridges, transporting the ridge sands into the lows between ridges, 
giving the sands a sheet-like character. Most sand is 
concentrated in the eastern half of the mapped area, where it is 
distributed throughout the formation, whereas sands in the west 
are concentrated in the upper third.
Detailed correlations are limited by the lack of drillholes 
in the region. Also, the partial or complete removal of the
formation in outcrop, and the partial or complete removal of 
carbonate as a by-product of dissolution processes falls short 
providing a satisfactory data base.
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I. INTRODUCTION
A. PURPOSE AND SCOPE
The Roubidoux Formation consists of dolomite, sandstone, and 
chert. The sandstone and sands are the most distinguishing 
feature of the Roubidoux giving rise to the name "Roubidoux 
sandstone". The Formation is generally defined by the upper and 
lower limits of sandstone. Sandstone, however, is not always 
prevalent and may even be absent. A lack of sandstone often makes 
the delineation of the top and base of the Roubidoux difficult.
It is the purpose of this paper to combine the available data 
from appropriate water well sample logs to develop a series of 
facies maps which are designed to give a portrayal of the 
lithologic changes that occur within the Roubidoux in part of the 
central Ozarks. This will create an understanding of the 
distribution and perhaps the origin of the lithologic 
constitutents comprising the Roubidoux Formation.
B. LOCATION AND EXTENT OF AREA
The study area lies in south central Missouri and includes 
the counties of Phelps and Pulaski, and portions of Camden, 
Laclede, Maries, Miller, Texas, Wright, and Webster counties 
(Figure 1). It covers an area of approximately 3400 square miles. 
The latitudinal limits are 37° 25' and 38° 10'; longitudinal 
limits are 91° 35' and 92° 45'.
This area was chosen because it includes the type area, a 
region where the Roubidoux is well exposed and an area with
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which the writer is familiar.
C. PREVIOUS INVESTIGATIONS
The Roubidoux was first distinguished as a stratigraphic unit 
by Swallow in 1855 and described as a series of sandstone and 
dolomites. He named these beds the "Second sandstone" of the 
Ordovician section. The term Second sandstone was used until 
Nason, in 1892, proposed the name Roubidoux.
Frank Nason defined the Roubidoux Formation as "the rock 
overspreading the Ozark region from Cabool to Gasconade and from 
Salem to Doniphan". The Formation was named from exposures of 
dolomite, sandstone, and chert along Roubidoux Creek in Texas 
County. Since Nason's time, little work has been done on the 
Roubidoux. With the exception of a few publications, the 
Roubidoux remains untouched with respect to its environment of 
deposi ti on.
Ball and Smith (1903) used the name St. Elizabeth Formation, 
to denote an equivalent complex of sandstone, chert, and dolomite 
lying between the Gasconade and the Jefferson City Formations in 
Miller County. The main sandstone member of the formation in that 
county was referred to as the Bolin Creek sandstone.
Wallace Lee (1913) made a most detailed study of the 
Roubidoux in the area of the Rolla Quadrangle. He divided the 
formation into four sandstone members and three dolomite members. 
The basal member is a sandstone and is overlain by alternate beds 
of dolomite and sandstone. The second sandstone member has been 
related to the same member referred to by Ball and Smith as the
Bolin Creek sandstone.
In 1931 H.S. McQueen reviewed the use of insoluble residues 
in stratigraphic correlations. He indicated several residue types 
as being useful in correlations both in the surface and 
subsurface. Three insoluble residue zones of the Roubidoux have 
been recognized from these early studies.
Robert Heller (1954) made a detailed stratigraphic and 
paleontologic study of the Roubidoux Formation, the upper 
Gasconade Formation, and the lower Jefferson City Formation at 
twenty-seven localities around the Ozarks. He also designated a 
composite section along Roubidoux Creek, Texas County, as the type 
section.
Robert Carver (1961) did an exhaustive petrologic and 
paleogeographic study of the Roubidoux for the entire state of 
Missouri. He constructed a series of maps including ones on 
thickness distribution, paleocurrent pattern, and paleogeography. 
Carver concluded that the Roubidoux Formation was the product of a 
relatively stable platform influenced by elastics derived from the 
Canadian shield and northern Michigan.
During the summer of 1965 the Missouri Geological Survey 
published a series of subsurface maps of the Canadian Series 
compiled by Earl and Mary McCracken. These included an isopach 
and a structure map of the Roubidoux.
D. METHODS OF STUDY
This study is based on the information obtained from 380 
sample logs on file at the Missouri Geological Survey.
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Figure 1. Map showing location of mapped area.
Though the total number of logs used in the study may seem 
adequate, the uneven selection of control points locally falls 
short in providing a satisfactory distribution throughout the 
region. This is primarily due to the lack of control in areas 
where the formation is partly or completely removed by present-day 
erosion (Figure 2).
1. Geologic Logs. The Missouri Geological Survey has used 
insoluble residues in preparation of its sample logs since 1924. 
Insoluble residues have been used in connection with the drilling 
of water wells so as to identify properly the formations drilled, 
primarily those composed of dolomite in the Cambro-Ordovician 
section. An example of a geologic log prepared from residue 
studies at the Missouri Survey is shown in Figure 3.
Well cuttings are normally sampled at five foot intervals.
The cuttings are treated with diluted hydrochloric acid to 
dissolve the carbonate fraction. The volume percentage of 
carbonate is determined by the volume loss on solution. The 
remaining residue percentages are estimated by inspection and 
plotted in the percentage column by the logger. Residue textures 
are recorded to the left of the percentage column as well as 
textures of the carbonate.
The zonal boundaries of a formation are determined by changes 
in the residues and or their textures. The most abundant residue 
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Figure 2. Areal geology showing areas of partial and complete removal of Roubidoux rocks and 
younger strata (from Geologic Map of Missouri, 1979).
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2. Residue Zones. Sand is the most characteristic and 
diagnostic material in residues of the Roubidoux Formation.
McQueen (1931, p.120) described the Roubidoux sand as a fine, 
usually angular (from secondary enlargement) quartz sand that is 
cemented with dolomite or a bluish-gray secondary chert.
The Roubidoux may be divided into three residue zones 
differentiated by the diversity of lithic types. The Roubidoux 
generally has a bluish-brown quartzose oolitic chert that is 
embedded in the top 25 to 40 feet of the formation (Grohskopf and 
McCracken, 1949, p.29). It is unlike the overlying Jefferson City 
Formation which lacks oolites and contains quartz masses in its 
basal residues.
The residues below the upper oolitic zone contain a smooth 
brown oolitic chert with a radial internal structure. The base of 
the Roubidoux is marked by a decrease in the chert and/or sand 
content by a factor of as much as ten to one when passing into the 
upper Gasconade Formation. Residues in the upper Gasconade may 
contain white oolitic chert, but usually darker brown and green 
quartzose chert prevail.
The above residue zones are areally persistent and provide 
for a valid means of detecting the zonal boundaries of the 
Roubidoux. The consistent relation of these residues between logs 
exemplifies the reliability of the residues. The writer therefore 
accepts these residue zones and the boundaries determined by the 
logger to be the upper and lower limits of the Roubidoux to be
accurate.
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F i g u re 3.
PARTIAL LOG MISSOURI SURVEY WELL NUMBER 
9303  WITH RESIDUE SYMBOLS AT LEFT AND 
THEIR DESCRIPTIONS AT RIGHT OF COLUMN
O o litic  ch a rt; fine ly  porous chart 
Tran s lu ce n t chart
O o lit ic  c h a rt, free siliceous oo lites  
Smooth c h a rt, fine ly  porous chart
Dolomotdic c h a rt  
O o litic  c h e rt
Dolomoldic chart 
Rounded and fro sted  send
Smooth c h e rt ;  Shale
-  “ ; finely porous chert
•• ee • » ■ es
*  “ * *  " i
“ “ i Dofomoldic chert
Dead, finely porous chert 
O o litic ; Sandy, Dead chert
Sm ooth c h e rt; Fine sand
“ « , Finely porous shale
*  ■ j » » «
T in y  o o lite s  In c h e r t
* N M M
Q u a rtzo s e  o o litic  c h e r t
A n gu lar sand; S andy c h e r t
Angular sand
Smooth c h a r t ;  Rounded and fro s te d  sand
S andy c h e rt;  O olitic c h e rt  
Rounded and fro sted  sand
Sm ooth sandy c h e rt  
Sm ooth  o o lit ic  c h e r t  
Sm ooth ch e rt
•  i Angular sond 
Sandy c h e rt; Rounded and frosted sand
Finely porous chert 
Q uartzose chert  
Oolitic chert; F ree  oolites  
■ •  ' » ■
Q uartzo se chert 




r — :------ 7
I J . — j .
Chert Shale(No Color)
Geologic log with residue symbols at left and their 
descriptions at right of column (from Grohskopf and 
McCracken, 1949, Plate VII).
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II. PHYSIOGRAPHY
The region lies in the Salem Plateau physiographic 
subprovince (Fennemann, 1948) and is typified by a surface 
stratigraphy of essentially flat-lying strata, predominantly of 
lower Ordovician age. Strata commonly dips less than one degree 
radially outward from the center of the Ozark dome. The area of 
study has strata that dips slightly to the north and northwest.
The uplands are representative of an old peneplain, beneath 
which are carved the younger valleys from a later uplift. The 
Jefferson City and the Roubidoux Formations cap many of the hills 
and ridges. Areas underlain by the Roubidoux are characterized by 
a relatively flat topography. Heads of streams are gentle and 
little relief is expressed between ridges.
The Gasconade and the lower Roubidoux are marked by deeply 
intrenched streams. The dolomites underlying the Roubidoux 
sandstones are highly soluble and are readily eroded. Weathering 
of these dolomites results in the formation of deep steeply sided 
valleys. Gasconade dolomites are repeatedly seen as cliffs of 200 
feet or more on the outside of river curves.
Drainage is emptied into the Gasconade, Meramac, and Osage 
river basins. The Gasconade river basin drains over two-thirds of 
the region. The Big Piney river is the largest tributary of the 
Gasconade River. Among the larger tributaries of the Gasconade 
are the Osage Fork, Little Piney Creek, and Roubidoux Creek.
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III. STRATIGRAPHY
The following section is a review of the Roubidoux 
stratigraphy as given by Heller (1954) and Carver (1961). To aid 
in the stratigraphic understanding of the Roubidoux a brief 
discussion of the underlying Gasconade dolomite and the overlying 
Jefferson City Formation is given. Figure 4 is a generalized 
geologic columnar section of the formations referred to in this 
section.
A. GASCONADE FORMATION
The term Gasconade was proposed by Nason (1892, p.115) for 
the series of dolomite beds underlying the Roubidoux sandstones. 
The upper boundary of the formation was thus well defined, though 
the base was not. In later years Ball and Smith (1903) defined 
the base of the Gasconade at the top of the Gunter sandstone.
The Gasconade Formation consists of about 350 feet of cherty 
dolomites. The bulk of the Formation is a light-gray to 
brownish-gray, fine- to coarse-grained, medium- to massive-bedded, 
non-sandy dolomite. On a weathered surface it has a 
coarse-pitted, lead-gray appearance.
Cherty nodules are abundant and present in considerable 
variety. Thin chert layers are common but generally less 
continuous. A distinctive algal chert bed two to three feet thick 
occurs about 45 to 60 feet below the top of the formation.
B. ROUBIDOUX FORMATION
1. General Discussion. The stratigraphy and the general
11
Figure 4. Generalized stratigraphic section of the Canadian 
Series (lower Ordovician), southwest Missouri 
(from Searight, 1955, Plate I).
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character of the Roubidoux Formation has been thoroughly described 
by Heller (1954). He designated the type section as an exposure 
along Roubidoux Creek in the SE1/4, NW1/4, SW1/4, Sec. 10, T.33N., 
R.12W., Texas County, Missouri. The type section is 150 feet 
thick, yet the Roubidoux varies from 250 feet in the southwestern 
Ozarks of Missouri, to 105 feet along the northeastern margin of 
the Ozark uplift (Heller, 1954, p.17). The difference in 
thickness can be attributed to factors as unequal sedimentation, 
periods of local temporary nondeposition, subsidence of the 
depositional interface, and post-depositional solution.
2. Lithology. Lee (1913) recognized seven members of the 
Roubidoux for the Roll a Quadrangle; four of the members being 
sandstone horizons. Though any one member may or may not be 
laterally extensive, these divisions do serve to illustrate the 
vertical variability of the Formation (Table 1).
a. Dolomite. Dolomite is the dominant rock type of 
the Roubidoux and tends to be fine-grained, light-gray to light 
brownish-gray, and thinly to massively bedded (Heller, 1954, 
p.18). They are commonly sandy and contain abundant chert, 
however the sand contained within the dolomite is not conspicuous 
in outcrop and may be overlooked. Algal stromatolites are locally 
abundant and may be partially or wholly replaced by chert.
b. Sandstone. Sandstone, though not as abundant as 
dolomite is the main distinguishing feature of the Roubidoux, 
forming massive sandstone ledges in the eastern half of the study 
region. The best exposures of these ledges are along Interstate
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TABLE I
Subdivisions of the Roubidoux Formation in the Roll a 
Quadrangle (from Lee, 1913, p.24).









Sandstone, white ripple-marked, with chert grains.
Dolomite, gray, finely crystalline, soft, 
interstratified with thin chert and sandstone 
sheets, siliceous oolite, cotton rock, and 
sandstone lenses.
Sandstone and oolitic sandstone, reddish-brown 
to pink, medium-grained.
Dolomite, gray, medium to finely crystalline.
Sandstone, reddish brown, medium-grained, 
ripple-marked, cross-bedded, and sun-cracked.
Dolomite, gray, medium crystalline, somewhat 
cherty, interstatified with thin sometimes 
thick, lentils of sandstone and beds of chert.
Sandstone, sun-cracked and ripple-marked, 
interbedded with dolomite.
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44 southwest of Rolla, and State Highway 63 north of Licking.
These exposures give the impression that the Roubidoux Formation 
is composed almost entirely of sandstone.
The chief mineral constituent of the sand is quartz. Other 
minerals such as tourmaline, zircon, and ilmenite (Carver, 1961) 
maybe present in lesser amounts. The sand is fine-grained and 
angular. The angularity of the grains is due to secondary quartz 
overgrowths that have crystallographic continuity with the 
original grain (Heller, 1954, p.19). Dolomite is the main 
cementing material, though locally chert and iron oxide may be 
prevalent.
Sedimentary structures as ripple marks and mudcracks are 
persistent throughout the Roubidoux. Cross-bedding is present in 
the thicker sandstones and are of the planar or trough type.
c. Chert. The cherts of the Roubidoux Formation range 
from irregular masses to thin beds. The most common chert type is 
irregular masses which vary from large masses to subangular 
nodules (Carver, 1961, p.25). Bedded cherts occur in the 
Roubidoux as irregular layers ranging from less than an inch to 
ten or more feet in thickness. Oolitic varieties of chert persist 
throughout the formation, though not volumetrically significant, 
they are important in local and regional correlations.
Heller (1954, p.22) describes below the difference in chert 
of the Roubidoux and that of the Gasconade and Jefferson City Formations.
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"(1) the Roubidoux contains relatively larger amounts 
of chert than the adjacent parts of either Formation;
(2) cherts of the Roubidoux are commonly arenaceous, 
whereas those of the underlying Gasconade Formation 
are nonsandy and those of the overlying Jefferson 
City Formation sparingly arenaceous; (3)
Roubidoux cherts are, in general, lighter in color 
than those of the upper Gasconade."
Roubidoux cherts often show remnant structures of algal 
stromatolites. These structures and masses of partially replaced 
dolomite enclosed in chert has led to the contention (Carver,
1961, p.25) that the primary source of chert was the replacement 
of dolomite by silica in and around areas of greatest reef 
development.
C. JEFFERSON CITY FORMATION
The Jefferson City Formation lies conformably over the 
Roubidoux. The base of the Jefferson City may contain small 
quantities of sand, thus making the choice of a Roubidoux- 
Jefferson City contact difficult.
The most diagnostic lithology of the Jefferson City Formation 
is that of the "Quarry ledge" that lies near the base. The Quarry 
ledge is a dense and very finely crystalline dolomite mottled by 
pockets of crystalline quartz disseminated through it. The 
texture and mottled appearance are characteristic of this member 
only.
A very argillaceous, compact, fine-grained, relatively soft 
dolomite known as "cotton rock" occurs at horizons through the 
entire Formation. The Jefferson City dolomites notably contain
16
less chert than those of the underlying Ordovician strata. The 
cherts tend to be larger and dead white in color. Nodular cherts 
occur mostly in the cotton rock and sometimes shows a thin 
concentric banding of white and bluish layers.
17
IV. STRUCTURAL GEOLOGY 
A. REGIONAL STRUCTURE
The stratigraphic units in this region are essentially 
horizontal, dipping less than one degree. Locally steep dips have 
resulted from the dissolution of underlying strata. Subsidence 
and minor faulting has resulted from dissolution of the carbonate 
in the strata. Gentle folding is present and is generally 
restricted to Pennsylvanian strata, but may be found in 
pre-Pennsylvanian sedimentary rock. McCracken (1971) believes 
some of the folding resulted from sedimentary rocks draping over a 
block-faulted basement rather than lateral stress. The folds 
alignments are variable, but tend to be oriented to the 
northwest-southeast.
Faulting in the region also follows a northwest-southeast 
trend. They are normally thought of as very steep normal faults, 
nearly vertical, having displacements of one hundred feet or less. 
The faults are oriented parallel to subparallel with lineaments in 
the Precambrian basement (McCracken, 1971) and may be the result 
of rejuvenated block faulting in the Precambrian basement (Murray, 
1961). Several faults have been documented by Ball and Smith 
(1903), Lee (1913), and McCracken (1971), however, little is 
actually known with regard to their structural history.
Some folding and faulting may also be the result of large 
scale dissolution of pre-Pennsylvanian carbonates. Small 
flexures due to solution are common everywhere in the Roubidoux.
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Ball and Smith (1903) considered differential solution to be the 
single most important result of groundwater movement; noting that 
the solution of rock represented by small fractures and cavities 
far exceeded that represented by karst development.
Bridge (1930, p. 158-168) had considered the effect of 
solution on structure.
He concluded (p.164-165) "In essentially horizontal, 
well bedded strata, which consist of an alternating 
series of soluble and insoluble beds, or in a well 
bedded series of soluble strata which contain a high 
percentage of insoluble material, the soluble 
portion may be removed wholly or in part by 
leaching, allowing the insoluble layers to settle 
in situ... This process may continue until all of 
the soluble materials have been removed, leaving 
a mass of fragmental residue material, which 
nevertheless retains a distinct stratification 
and in which distinct horizons may be recognized."
The amount of thinning which a formation undergoes by
solution is proportional to the amount of soluble material it
contains. Solution tends to be active along vertical joints and
bedding planes in zones above the water table forming depressions
and basin-shaped structures. Where solution has been extensive,
both laterally and with depth, residues of sand and chert may be
very thick. Figure 5 is a diagram illustrating the solution
phenomena in a alternating limestone and sandstone sequence. The
formation of slump structures shown in Figure 5 is likely to be
the same as the formation of slump structures in the Roubidoux.
B. STRUCTURE MAP
A structure contour map on the base of the Roubidoux is 
included as Plate I. The configuration of this surface is
19
Figure 5. Diagram illustrating the formation of slump structures 
(from Bridge, 1930, Figure 10). The upper figure shows 
a series of limestones and sandstones cut by two joints; 
the succeeding figures show the dissolution of the limestone 
beds, and formation of slump structures in residual material.
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undulose, and is likely to be the effect of such post-depositional 
deformation as faulting and folding. The surface has a strike to 
the north and a regional dip of less than one degree, though 
solution had produced locally steeper dips. Solution appears to 
be dominant in structural lows as synclines and fault grabens.
A group of folds comprise a series of anticlines and 
synclines oriented to the northwest-southeast. Some cross folding 
is present but is less prominent because the folding is smaller.
Faulting is present throughout the region, but is prevalent 
in the west. The faults have a general northwest strike although 
there is some variation in direction. A majority of these faults 
have been taken from the geologic map of Missouri, 1979. Many of 
the faults have been adjusted (lengthened or shortened) as seen 
fit by control points.
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V. FACIES
The term "facies" has been used with much diversity during
the past one hundred years. In 1949, Moore reviewed the usage of
the term "facies" and defined it as,
"any areally restricted part of a designated 
stratigraphic unit which exhibits characters 
significantly different from those of the 
other parts of the unit."
A. CLASSIFICATION OF FACIES MAPS
Facies maps usually depict changes in lithology, faunal
content or the tectonic setting of a stratigraphic unit. The most
common type of facies map is that which is based on changes in
lithology. These maps are referred to as 1ithofacies maps.
Lithofacies maps describe the composition of a stratigraphic
unit and may be univariate or multivariate in nature. Univariate
facies maps use one component in a multicomponent system to
illustrate its variance over a given area. Maps such as a
percentage map and isolith (equal aggregate thickness) are
univariate facies maps. A multivariate facies map shows the
relationship between two or more components within a system, e.g.
an entropy map (Pelto, 1954). Other facies maps describe the
differentiation of a single component of a stratigraphic unit,
such as a tripartite map. The tripartite map contrasts the
vertical distribution of a particular aspect in the upper, middle,
and lower thirds of a stratigraphic unit.
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B. DESIGN OF FACIES MAPS
Several maps have been constructed using the above mapping 
techniques. Some maps are presented individually while others are 
in combinations. The data for all maps has been obtained from 
geologic logs on file at the Missouri Geological Survey. In areas 
of sparse control, wells of incomplete sections of Roubidoux were 
used. The information from incomplete sections was treated as 
information from complete wells (no adjustments for incomplete 
sections) when lithologic percents, tripartite and entropy values 
were gathered. After the information from these wells was 
conveyed to the facies maps the information was treated as 
incomplete and served merely as a rough guide in the construction 
of facies. Wells representing incomplete sections of Roubidoux 
are marked by open circles on each map as opposed to closed 
circles representing complete sections. The following maps were 
developed in order to express the lithologic variation noted in 
the Roubidoux.
These maps have been constructed in cooperation with the 
Missouri Geological Survey. All plates are on open file at the 
Missouri Geological Survey and may be obtained at a nominal 
charge.
1. Sand Percent Map. The sand percent map is a measure of 
the mean sand content relative to the whole formation. This map 
shows the areal variation of sand in the Roubidoux. Percentages 
were measured at each sampled interval on the geologic log to
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the nearest five percent. The percentages were then summed and 
divided by the number of sampled intervals in the Roubidoux 
section to obtain an average value.
Percentages are contoured at intervals of five and ten 
percent. A five percent interval was used in regions that had 
percentages consistently lower than ten and thus lacked contour 
control.
Plate II shows the sand as having an east-west distribution. 
Values of forty percent or more become common in areas around 
Rolla and Licking and to the east. The sand content drops 
gradually westward until values of less than five percent prevail.
2. Sand Isolith and Tripartite Sand Distribution Maps.
The sand isolith was compiled to show the areal variation of 
absolute sand present relative to the total thickness of 
Roubidoux. A tripartite sand distribution map was combined with 
the sand isolith to illustrate the vertical variability of the 
sand as wel1.
a. Construction. The sand isolith was constructed 
from values used for the sand percentage map. The mean sand 
percent was multiplied by the total thickness of the Roubidoux to 
obtain a sand thickness value in feet. These values were 
contoured on an interval of five and ten feet.
The sand isolith map was combined with a tripartite sand 
distribution map, introduced by Forgotson (1954). The tripartite 
map in combination with the sand isolith and other types of facies 
maps can illustrate stratigraphic relationships essential to the
24
understanding of the depositions! environment. The tripartite map 
can depict transgressive and regressive cycles as we!! as periods 
of structural and tectonic movements (i.e., concentrations of sand 
in the upper third may be indicative of a regressive shoreline).
The tripartite map uses ratio lines to contrast the sand in 
the lower, middle, and upper thirds of a stratigraphic formation. 
The vertical distribution of sand is expressed by a combination of 
two ratios. One ratio contrasts the quantity of sand in the top 
third to that of the middle third (top-middle ratio), and the 
other contrasts the quantity of sand in the bottom third to that 
in the top and middle thirds (basal ratio).
Ratios used for this map are named in terms of the component 
in the numerator of the ratio. Thus, if the top third is A and 
the middle third is B, the ratio A/B is called the top-middle 
ratio. Ratios express the number of feet of component A per foot 
of component B. For example, a top-middle ratio of 4 means that 
the section contains four feet of sand in the upper third per foot 
of sand in the middle third. Likewise, a top-middle ratio of 1/4 
means that there is 1/4 foot of sand in the upper third per foot 
of sand in the middle third.
Ratios are similar to percent values. Whereas ratios 
contrast the relative quantity of one third to another third, 
percentages express the quantity of each third to the whole. 
Therefore when two components are featured the percentage lines 
may be use instead of the value of the ratio (i.e., percentage 
lines of 20, 50, and 80 percent correspond to ratio lines of 1/4,
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1, and 4 respectively.
Values for the tripartite map were obtained by dividing the 
Roubidoux Formation into equal thirds regardless of thickness and 
measuring the mean sand percentage for each third. These values 
were then plotted on triangular coordinate paper and contrasted 
with ratio lines (Figure 6). The addition of the ratio lines 
separates the triangle into areas that represent the position of 
sand in succeeding parts of the Roubidoux. The tripartite map 
therefore shows the concentration of sand in each part of the 
section.
b. Analysis. Sand for the entire Roubidoux is 
thickest in the east (Plate III) reaching total thickness in 
excess of sixty feet. The amount decreases to the west, and in 
places is absent.
The irregular spotted patches of sand in the central portion 
of the map are similar to patterns on the edges of deteriorating 
sheet sand (Krumbein, 1952). The basal sand ratio of 1/4 dissects 
the region through the middle. East of this line over twenty 
percent of the sand lies in the lower third of the formation, west 
of the line less than twenty percent of the sand in the Roubidoux 
lies in its lower third.
The sand in the east is well distributed throughout the 
formation. The sand's "relative center of gravity", as determined 
by the distribution of ratio lines, lies to the middle of the 
formation, whereas sands in the west lie predominantly in the 
upper third.
3. Isopach and Entropy-Ratio Maps. The entropy-ratio map
R o l  t o m
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Figure 6. Tripartite sand distribution triangle showing the 
vertical distribution of sand as expressed by a 
combination of two ratios.
is designed to show the sudden facies changes in a multicomponent 
system. An isopachous map of the Roubidoux has been combined with 
the entropy-ratio map.
a. Construction. The concept of entropy was 
introduced by Pel to (1954). He used the word entropy to refer to 
the degree of intermixing of end members. He defined the function 
by the equation below:
lOOHr = -lOOZp-jClog pi)
Hm
where Hr is the relative entropy, Hm is the maximum entropy, and p 
is the proportion of a component.
The maximum entropy is representative of a system that is an 
equal mixture of each component. The relative entropy is the 
ratio of the actual entropy (-E P-j (1 og p-j)) to the maximum 
entropy. P-j is the proportion of each component expressed as a 
fraction. Therefore, high entropy values designate a more or less 
equal mixture of each of the components, whereas low entropy 
values indicate one component predominates the other components. 
Figure 7 is an entropy function facies triangle designed after 
Pel to (1954) showing comparative p.j values.
Forgotson (1960) combined the entropy value with the two 
component ratios of a three component system. He felt that the 
entropy map was most useful when values fell near the vertices of 
the triangle and within the central portions of the triangle. 
Intermediate values however do not express the composition of a 




Behavior of the relative entropy function in a three 
component system. High entropy values indicate a more 
or less equal mixture of the end members and fall within 
the center portions of the triangle (A) whereas low 
entropy values indicate the predominance of one of the 
end-member components and fall near each of the vertices 
of the triangle (B). Intermediate entropy values fall 
between the vertices and central portion of the triangle 
and indicate a moderate mixture of the end member 
components (C).
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sand-dolomite, A/B, the entropy-ratio map provides more 
information on lithology than a conventional entropy facies map 
(Figure 8). Ratio lines subdivide the facies triangle in classes 
characterized by compositional differences. Thus the composition 
can be expressed as well as the degree of intermixing.
b. Analysis. The isopach and entropy-ratio map for 
the Roubidoux of the area under consideration shows that the 
Roubidoux lithologies are quite diverse. Sandstone- and sand­
bearing facies predominate the areas surrounding Roll a and 
Licking. The sand facies diminish westward where dolomite and 
chert prevail.
Dolomite and chert are prevalent in the western two-thirds of 
the region. Carver (1961) suggests that the areas of greatest 
chert concentrations represent the areas of greatest reef 
development. This is based on the assumption that a high porosity 
and permeability was maintained in the algal structure after 
burial, allowing for free circulation of siliceous waters. Most 
of the chert in the Roubidoux is believed to be secondary.
However, Schot (1963) saw evidence for a contemporaneous 
deposition of chert, primarily nodular and bedded cherts.
4. Fence Diagram. Plate V is a three-dimensional 
illustration showing the relationship of the three components of 
the Roubidoux Formation (sand, chert, and dolomite), their 
relative abundance, and placement in the Roubidoux. Segments have 
been sketched parallel to changes related to thickness of 
formation, sand proportions, and facies to show the lateral
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Figure 8.
S a n d
Relative entropy function and facies divisions using the 
three two-component ratios of a three component system.
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contrast of each of these aspects.
C. FACIES INTERPRETATION.
Little geologic history can be deciphered from a study that 
is structured soley on geologic logs completed from residue 
studies. Similarly the small region covered by this study does 
not provide for a complete understanding of the larger regional 
picture. Thus the subsequent discussion reflects only the 
information provided from the facies maps discussed earlier.
1. Environment of Deposition. The Roubidoux Formation was 
deposited on a shallow marine shelf. High concentrations of sand 
(Plate II) represent relatively shallow marine conditions or 
shoals. Larger accumulations in the upper third of the Roubidoux 
in the west may be the effect of: 1) relative drops in sea level, 
possibly accompanied by aerial exposure, producing low island 
shoals, or 2) the influx of large volumes of elastics in a 
back-reef province spilling on to the reef environment, this 
implying that sand deposition in the back-reef province may have 
exceeded subsidence.
The margin of transition between the reef and the back-reef 
provinces is illustrated by the high entropy values (Plate IV) to 
the west of Roll a and Licking. The sand-dolomite ratio line is 
taken to indicate the farthest boundary of the reef province. The 
western half of the mapped area is spotted with anomalous 
concentrations of chert. These anomalies are probably large 
patches of multiple reef growth, primarily algal stromatolites, 
that have been replaced by chert.
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2. Carbonate Dissolution. Dissolution of carbonate rocks 
is most prevalent in the western half of the region. It occurs 
mostly in structural lows, such as synclines and the downthrown 
side of faults (Plate I). Probable thinning of the Roubidoux 
occurs along a fault that runs through the Camden-Laclede County 
line known as the County Line fault. Here the Roubidoux is ten to 
tens of feet thinner than areas adjacent to the fault.
Roubidoux at or near the surface has also undergone 
appreciable thinning. Percolation of surface waters into the 
underlying strata has resulted in the removal of carbonate rock. 
The carbonate may be partially or wholly removed leaving a series 
of stratified sandstones and cherts. Regions of prolonged solution 
of the Roubidoux at or near the surface have produced a deep 
regolith rich in sand and or chert. This is reflected in the 
fence diagram (Plate V). For example, the most prominent possible 
example of carbonate dissolution is the fence extending from 
T.33N., R.7W. Here high concentrations of sandstone and cherty 
sandstone are prevalent. Dolomite is essentially absent. The 
writer believes that the absence of dolomite is in effect from 
dissolution processes rather than by its nondeposition. 
Observations made at roadcuts along Highway 63 north of Licking 
show the Roubidoux sandstone is slumped and/or brecciated as a 
result of the above dissolution process.
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VI. GEOLOGIC HISTORY
The Roubidoux represents deposition on a carbonate shelf that 
has been influenced by currents carrying extrabasinal sands. Sand 
transport was dependent on the magnitude of the transporting 
current. Carver (1961) compiled a province map (Figure 9) that 
depicts the depositional regime at the time of Roubidoux 
deposition. The large sand accumulations in the eastern half of 
the region under consideration are attributed to a back-reef 
lagoonal province, as opposed to the west half which is seen as a 
reef supporting oolite shoals.
A. PROVENANCE
Carver (1961, p.102) postulated that sedimentation during 
Roubidoux time was effected by two major tectonic movements, the 
first being more intense than the second. The sands originated 
from an uplift that began in the Canadian shield northwest of the 
Great Lakes into northern Michigan.
The sediments were carried off the hinterlands by streams. 
Some recycling of the sediments took place along the strandline 
producing mature sands. Much of the sand was carried by "sand 
transporting" currents to the south and southwest of the shield 
area and deposited on a shallow, slowly subsiding marine shelf. 
These currents were most likely of coastal or longshore origin, 
paralleling the Roubidoux shoreline in western Kansas (Figure 10).
B. DEPOSITIONAL REGIME
1 . Sand Province. Shelf sands may be highly variable in
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Figure 9. Province map of the Roubidoux Formation (from Carver, 
1961, Plate VI).
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Figure 10. Paleoqeographic map showing submergence during Roubidoux 
time (middle Canadian). The Roubidoux and time 
stratigraphic equivalents are shown. Mazarn Shale 
of southeastern Oklahoma may be equivalent. Small dots 
designate sandstone facies; large dots are carbonate 
facies (Chenoweth, 1968, Figure 13).
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size and shape, ranging from small pods through elongate ribbons 
to widespread sheets. Pettijohn, Potter, and Siever (1972) think 
that tidal currents may concentrate sand into elongate bodies 
where sediment transport is largely parallel to the strandline.
Off (1963) called attention to two types of sand 
accumulations which appear to be formed by oceanic currents. The 
first type is called tidal current ridges, and are a series of 
sand ridges oriented parallel with the currents. These ridges may 
be 25-100 feet high, 5-40 miles long, and spaced 1-6 miles apart. 
The second type is sand waves, and are a series of large ripple 
marks oriented perpendicular to the current direction.
These deposits are present wherever there is a source of 
sediment and a surface current of one to five knots. Stronger 
currents prevent deposition, whereas slower currents are not 
capable of moving sand size particles. Changes in current 
conditions, as induced by storms, would transport the ridge 
material into the troughs between ridges. Off (1963) believes as 
long as current conditions prevail these ridges would be 
self-perpetuati ng.
The writer suspects that the Roubidoux sands are elongate 
bodies produced by currents paralleling the Roubidoux strandline 
in western Kansas. However, the sparse distribution of control 
points fall short in providing for the reconstruction of these 
bodies. Also the fact the individual sand ridges do not appear on 
the facies maps may possibly be attributed to the erosion of these 
sand ridges at the time of accumulation, spreading sands into
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adjacent troughs, and thus yielding a sheet-like character.
Seas during Roubidoux time remained shallow. The presence of 
dessication cracks throughout the Roubidoux suggest that the 
depositional interface had been above sea level, as a result of 
fluctuations in sea level.
2. Carbonate Reef. Carbonate deposition is related to two 
major factors, the relative lack of clastic deposition and high 
organic productivity. Reading (1978) believes that much of the 
carbonate accumulating in shelf environments today is from the 
direct precipitation of carbonate muds from sea-water, possibly as 
a by-product of organic activity.
Roubidoux reef structures consist primarily of algal 
stromatolites. These structures may range from a few feet to tens 
of feet in diameter with little vertical extent. Stromato!itic 
buildups represent regions of little or no clastic influence. 
Therefore, the western half of the mapped region, being relatively 
free of elastics, is suggestive of a carbonate reef province.
The continuous influx of elastics to the east of the reef probably 
limited algal growths as well as carbonate deposition. Temporary 
nondeposition of sand would allow for the re-establishment of 
stromatolites and carbonate muds .
Much of the chert in the Roubidoux is associated with the 
algal stromatolites. Many of the algal mounds are silicified. 
Massive chert beds two to twelve feet thick contain well 
developed algal structures (Searight, 1955) in the Roubidoux of 
the Lebanon area. According to Carver (1961, p.113)
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"...the high original porosity and permeability 
of these rocks provides maximum opportunity for 
basin water circulation through the dolomite 
replaced rock and maximum opportunity for 
replacement of dolomite by silica below the 
depositional interface."
Oolitic cherts and sandstones are present throughout the 
Roubidoux Formation but are especially prevalent in areas of 
extensive reef buildups. Ooliths are found as isolated 
constituents in quartz sandstones. Oolitic distribution increases 
in the upper Roubidoux Formation (Carver, 1966, p.25) suggesting 
the reef complex at the end of the Roubidoux time grew as a 
consequence of less elastics being introduced into the shelf (due 
to peneplanation of the source area).
Many theories have attempted to explain the formation of 
oolites. Most calcareous oolites however seem to be associated 
with algal growths.
Newell, Purdy, and Imbrie saw oolites in the Bahamas as 
products of direct precipitation of calcium carbonate onto a 
nuclei as a sand grain. They concluded that oolitic sands of the 
Bahamas are forming today only where the sediment is subjected to 
strong agitation. Water depths are very shallow, in the order of 
two or three feet below low tide. Precipitation of calcium 
carbonate results from cooler sea water moving onto a shallow 
bank. This water, already saturated with respect to calcium 
carbonate is warmed to become appreciably supersaturated with 
calcium carbonate. Calcium carbonate is precipitated on the grain 
as it stirs on the shoal.
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VII. SUMMARY AND CONCLUSIONS
The main objective of this study has been met by the 
construction of facies maps. The Roubidoux Formation has been 
mapped with emphasis on the sand and sandstone. These maps are 
similar to those Carver (1961) constructed for the Roubidoux. 
Carver suggested the division for the reef and non-reef facies be 
set at the sand percent line of thirty. The writer feels that this 
division is adequate but the sand percent line of twenty is a 
better illustration of the division of these two facies.
Mapping of this area suggests that the sand deposition in the 
eastern half of the area was continuous with brief periods of 
aerial emergence or nondeposition. The sand in the eastern 
margins of the mapped area is well dispersed throughout the entire 
formation, whereas sand in the western margins lies predominantly 
in the top third of the formation.
Carbonate deposition was continuous until late Roubidoux 
times in the western part of the area. The presence of relatively 
high sand concentrations in the west late in Roubidoux time may be 
the result of sea level fluctuations at times producing low 
islands or shoals (as indicated by concentrations of oolites in 
the upper Roubidoux), or sediment spillover of the back-reef sands 
into the reef province.
A large portion of this region still remains in question with 
reference to facies mapping. The writer believes that only 
one-third of the region has been accurately studied with reference
to the Roubidoux lithologies, as two-thirds of the region had been 
partially or wholly removed of Roubidoux outcrop. Also the 
probability that many of the incomplete sections as well as 
complete sections of Roubidoux have undergone carbonate 
dissolution makes the understanding of the environment of 
deposition more problematical. Although there is a lack of 
complete and unaltered sections of Roubidoux the writer feels that 
a modest evaluation of the Roubidoux has been reached for this 
south central Missouri area studied here.
The Roubidoux is one of the most important water-bearing 
units in the central Ozarks. Water is obtained from the porous 
sandstone layers in the formation. Also the Roubidoux sandstone 
in the past have been used as an ornamental building stone, though 
this is rather rare today. The writer believes that the maps 
presented in this paper can be used as useful guides in the future 
drilling and evaluation of the Roubidoux as an aquifer, and 
secondarily as a quarry operation.
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Sand Tripartite  
Upper Middle Lower 
Third Third Third
Camden 2 36 14 X 13874 822 135 4 29 67 69 5 63 32 5
2 36 14 X 25292 849 115 4 32 64 71 5 50 10 40
3 36 14 X 18837 854 130 9 43 48 85 12 54 17 29
11 36 14 X 23275 335 125 5 26 69 69 6 37 25 33
14 36 14 X 19491 868 120 3 32 65 68 4 100 0 0
21 36 14 20314 882 140 4 48 48 76 6 95 5 0
22 36 14 X 17301 877 130 2 38 60 68 3 97 3 0
1 36 15 17617 848 55
32 37 14 15843 787 100
35 37 14 21472 880 30
6 37 15 7813 957 65
23 37 15 23045 759 125 11 27 62 81 14 44 43 13
23 37 15 X 23050 800 130 5 38 57 76 6 44 38 18
24 37 15 19517 761 70
25 37 15 22578 779 20
32 37 15 4444 1000 30
4 37 16 27880 970 50
8 37 16 20374 1034 70
35 38 14 17921 783 50
5 38 15 26586 742 85
33 38 15 25369 910 60 0 37 63 61
17 38 16 27342 720 55
18 39 15 24844 647 110
20 39 15 20815 691 75
1 39 16 27681 610 120 6 26 68 71 7 44 31 25


























Tripartite  % 
Middle Lower 
Third Third
Camden 8 39 16 25016 705 95
9 39 16 18955 600 95 0 58 42 63 0
10 39 16 X 28228 565 140
11 39 16 27536 115 6 26 68 71 7 50 20 30
12 39 16 15327 659 75
24 39 16 24845 695 77
Dent 8 32 6 25235 1153 25
4 32 7 15232 1165 25
24 33 7 10487 1155 135 78 17 5 59 105 32 39 29
30 33 7 26706 1185 75
6 34 7 27900 1148 90
4 35 7 12963 1065 90
9 35 7 10492 954 105
Laclede 3 32 12 3357 1007 150 16 23 61 85 24 14 63 23
7 32 13 26743 140 5 24 71 67 7 35 58 7
18 32 13 22133 1027 10
13 32 14 X 27136 1005 140 9 33 58 82 13 42 50 8
4 32 15 27170 1188 50
8 32 16 22135 1-65 125 3 52 45 73 4 50 6 44
17 33 12 X 18940 1038 145 11 36 53 86 16 31 34 35
9 33 13 15833 957 10
15 33 13 X 21934 963 135 12 30 58 85 16 32 59 9
29 33 13 23812 952 105
5 33 14 25967 987 130
7 33 14 24379 984 97
Locality
County S. T(N) R(W)
Complete
Section Log No.






Laclede 22 33 14 X 24375 1025 135
3 33 15 26706 1088 77
5 33 15 27114 1111 110
14 33 15 24670 1018 130
19 33 15 27115 1176 75
23 33 15 X 17510 965 140
33 33 15 26307 1092 125
2 33 16 23401 1183 105
9 33 16 26937 1247 75
27 33 16 22042 1054 120
30 33 16 X 22199 1076 100
32 34 12 X 21773 983 127
20 34 13 X 3371 890 120
32 34 13 26165 1009 105
34 34 13 26132 981 80
5 34 14 X 27183 844 122
16 34 14 X 23150 800 134
24 34 14 X 25291 845 120
29 34 14 X 23134 923 127
6 34 15 23141 1049 137
6 34 15 X 25106 1015 125
6 34 15 X 26154 1005 125
8 34 15 X 26157 130
13 34 15 23724 1002 85
17 34 15 22349 1081 145
17 34 15 X 27166 1123 152
18 34 15 26146 1190 30
22 34 15 X 21381 1037 135
32 34 15 6534 1110 75
33 34 15 26162 1130 70













T ripartite  
Middle Lower 
Third Third
9 40 51 84 12 44 48 8
0 50 50 63 0
4 43 53 75 5 25 15 60
8 40 52 83 11 75 6 19
3 38 59 71 4 38 0 62
3 67 30 67 3 95 5 0
9 27 64 78 11 33 44 23
5 23 72 66 6 58 38 4
5 33 62 74 6 33 10 57
6 41 53 79 9 48 20 32
4 20 76 60 5 32 14 54
13 47 40 90 17 28 35 37
2 39 59 69 2 100 0 0
5 27 68 70 6 72 17 11
4 24 72 64 6 69 14 17
1 50 49 68 1 12 0 88
14 34 52 89 21 67 19 14









Laclede 2 34 16 X 21502 1009
2 34 16 X 25748 1006
3 34 16 X 21083 998
3 34 16 X 28330 986
13 34 16 27099 1162
16 34 16 28367 1135
24 34 16 24383 1175
25 34 16 24796 1145
1 35 14 11036 861
8 35 14 X 23735 847
9 35 14 21332 889
11 35 14 23016 861
12 35 15 X 13647 842
18 35 15 11075 1001
28 35 15 X 23133 953
30 35 15 X 17962 998
32 35 15 X 9245 1045
14 35 16 24252 1060
24 35 16 25264 1098
25 35 16 21808 1069
1 35 17 27181 1007
13 36 14 X 19536 874
13 36 14 X 22098 822
24 36 14 X 23829 825
24 36 14 X 24732 903
31 36 14 X 24080 881
31 36 14 X 25771 880
35 36 14 24225 887
7 36 15 13519 946


































Relative Total Sand Sand Tripartite '%
Lithology % Entropy Thickness Upper Middle Lower
Sand Chert Dolomite Value___ (feet)____Third Third Third
4 55 41 75 5 81 14 5
7 38 55 80 8 66 30 4
8 46 46 83 12 71 15 14
6 24 70 69 8 64 • 33 3
2 40 58 69 2 14 23 63
19 31 50 93 26 70 23 7
4 50 46 76 5
14 41 45 91 13 64 18 18
3 49 48 74 4 79 8 13
4 39 57 74 6
4 45 51 76 5 75 6 19
1 45 53 70 2 83 17 0
8 31 61 79 10 73 18 9
7 43 50 82 9 40 41 19
9 33 58 82 11 60 23 17
9 38 53 84 11 75 14 11
4 20 76 60 5 77 7 16
7- 19 74 66 6 57 28 15
3 40 57 72 3 80 0 20












Laclede 13 36 16 24351 886 130
23 36 16 X 13518 890 95
28 36 16 21363 1037 40
Maries 10 38 10 18517 813 125
15 38 11 X 13063 880 130
13 39 7 X 26650 735 110
14 39 7 X 16900 760 123
17 39 7 27937 835 90
2 39 8 X 7938 712 145
19 39 8 X 25198 742 123
22 39 8 16654 746 100
33 39 8 X 13753 708 130
34 39 8 X 27366 672 130
5 39 9 X 16389 754 105
14 39 9 13728 734 130
25 39 9 X 24206 757 135
25 39 10 13305 768 65
M ille r 3 38 12 23300 761 57
1 38 13 X 18393 761 145
4 39 12 12340 807 60
6 39 12 4435 851 100
11 39 12 21906 786 135
19 39 12 24975 736 145
3 39 13 X 18297 661 95
25 39 13 X 11516 756 130
11 39 14 18480 725 100
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Relative Total Sand Sand Tripartite ?
Lithology % Entropy Thickness Upper Middle Lower
Sand Chert Dolomite Value (feet)____ Third Third Third
8 31 61 79 10 57 33 10
3 36 61 70 3 60 32 8
10 30 60 82 12 34 35 31
5 29 66 71 6 38 31 31
31 20 49 94 34 21 71 8
29 22 50 94 34 12 73 15
15 19 66 80 22 27 59 15
11 32 57 84 14 19 44 37
23 14 63 82 30 36 33 31
20 26 54 92 26 4 79 17
13 13 74 69 14 70 15 15
16 18 66 80 21 19 52 29
19 23 58 88 26 34 47 19
4 48 48 76 6 76 3 21
17 36 47 93 23 78 20 2
3 32 65 68 4 39 42 19
14 34 52 89 13 60 29 11
4 32 64 71 5 56 37 7






Base of Fm. 
(feet above 
m .s.l.)
M ille r 30 39 14 27508 717
1 39 15 27102 670
4 39 15 27437 804
5 39 15 20757 820
15 39 15 X 5986 747
15 39 15 X 24889 745
27 39 15 24849 750
Phelps 1 34 9 22102 1046
1 34 9 24880 1064
9 34 9 2913 1070
12 34 9 23667 1067
23 34 9 22157 1116
2 34 10 17123 999
11 34 10 17126 1071
6 35 8 26847 978
8 35 8 17643 995
18 35 8 11983 1027
20 35 8 13882 1027
30 35 8 25008 1023
15 35 9 27857 1037
17 35 9 27631 995
18 35 9 12934 1014
21 35 9 6443 1031
26 35 9 10676 1034
30 35 9 17762 1061
34 35 9 10484 1041
2 36 7 15438 897
10 36 7 13937 925
14 36 7 13732 939
19 36 7 28007
29 36 7 X 16581 967
49
100
Thickness Relative Total Sand Sand Tripartite ”
of Fm. Lithology % Entropy Thickness Upper Middle Lower




no 3 23 74 61 3 29 63 8
115
100




52 9 39 84 62 47 22 31
120
30

















34 12 54 87 34 39 49 21
140 44 5 51 78 62 29 53 18
150 32 19 49 94 48 10 52 38






Base of Fm. Thickness
(feet above of Fm. Lithology %
m .s.l.) (feet) Sand Chert Dolomite
Relative Total Sand Sand T ripa rtite  % 
Entropy Thickness Upper Middle Lower 
Value (feet) Third Third Third
Phelps 32 36 7 27203 1044 117 42 12 46 89 49 30 52 18
1 36 8 X 22227 836 137 36 14 50 90 49 12 61 27
3 36 8 26829 816 130 32 10 58 83 42 19 54 27
8 36 8 15118 928 105
9 36 8 15862 901 110 34 10 56 84 37 60 17 23
10 36 8 19909 885 135 40 18 42 95 54 15 59 26
15 36 8 X 18329 860 152 26 45 29 97 40 19 72 9
22 36 8 15855 955 115 31- 12 57 85 36 13 50 37
25 36 8 X 22811 946 145 32 20 48 95 46 36 37 27
27 36 8 X 8059 933 125 28 27 45 97 35 11 76 13
28 36 8 13853 949 125 27 15 58 87 34 6 66 28
28 36 8 X 13969 941 115 43 15 42 92 49 27 47 26
3 36 9 19809 890 35
5 36 9 6983 911 100
10 36 9 2470 876 100.
11 36 9 27946 900 95
23 36 9 4235 945 85
23 36 9 16030 912 140 30 18 52 92 42 35 43 22
10 36 10 17644 957 65
11 36 10 17546 970 50
7 37 6 27223 922 58
33 37 6 26809 957 17
4 37 7 X 16783 878 145 24 23 53 93 35 12 54 34
6 37 7 X 13640 821 145 35 11 54 86 51 14 60 26
6 37 7 X 22943 890 128 25 16 59 87 32 31 49 20
7 37 7 X 22443 844 140 31 15 54 89 43 14 53 33
8 37 7 X 21025 852 150 34 18 48 94 51 20 53 27
11 37 7 X 16783 878 145 23 21 56 90 33 13 52 35
18 37 7 X 26432 810 125 38- 7 55 80 48 13 54 33
20 37 7 X 22893 811 128 46 14 40 91 59 14 56 30

























T ripa rtite  %  
Middle Lower 
Third Third
33 37 7 27976 875 105
1 37 8 X 7915 806 125 23 20 52 93 35 23 28 49
3 37 8 X 11737 785 130 26 13 61 84 34 11 58 31
3 37 8 X 24065 799 130 27 16 57 88 35 11 52 37
4 37 8 X 23280 816 135 26 14 60 85 35 8 50 42
10 37 8 X 21050 814 135 29 15 56 88 39 12 50 38
22 37 8 X 14032 830 125 37 21 42 96 46 28 39 33
23 37 8 X 19128 837 125 34 18 48 94 42 11 61 28
26 37 8 X 20478 839 145 31 12 57 85 45 12 52 36
36 37 8 X 25191 817 130 33 10 57 83 43 10 56 34
36 37 8 X 26080 863 115 38 11 51 87 44 30 45 25
1 37 9 16279 856 135 24 20 56 90 32 15 60 25
6 37 9 13736 872 90
8 37 9 X 21523 852 118 11 29 60 83 13
8 37 9 X 26074 878 110
10 37 9 X 14802 823 n o 14 24 62 83 15 13 62 25
10 37 9 X 28112 787 117 14 24 62 83 16 14 61 25
12 37 9 X 27838 712 105
27 37 9 13054 872 60
2 37 10 16640 841 50
3 37 10 13970 957 45
12 37 10 3080 907 55
34 37 10 12973 864 55
9 38 6 X 28123 750 145 33 5 62 74 48 25 50 25
19 38 6 X 19836 813 n o 43 19 38 95 47 32 40 28
20 38 6 X 26311 849 119 42 15 43 92 46 27 53 20
28 38 6 X 26414 778 145 31 15 54 89 45 36 42 22
3 38 7 X 27511 825 145 24 19 57 89 35 1 63 36
13 38 7 X 26413 807 135 32 20 48 95 43 10 55 35
21 38 7 X 24763 770 175 38 12 50 83 66 17 62 21
22 38 7 X 28131 130 24 16 60 86 31 17 60 23





















Sand T ripa rtite  %  
Upper Middle Lower 
Third Third Third
Phelps 30 38 7 X 26663 819 135 40 8 52 83 54 17 34 49
31 38 7 X 23853 839 140 34 10 56 84 48 18 58 24
32 38 7 X 25328 822 135 27 13 60 84 36 13 57 30
25 38 8 X 27608 774 135 19 23 58 88 26 13 58 29
28 28 8 X 22914 780 120 19 16 65 81 23 12 48 40
31 38 8 X 26970 792 155 20 13 67 78 31 12 55 33
32 38 8 X 27786 765 150 20 15 65 81 30 15 41 44
33 38 8 15861 140 26 10 64 79 36 16 41 43
35 38 8 X 18310 776 140 26 12 62 82 36 8 65 27
35 38 8 X 25659 779 130 17 14 69 76 22 25 48 27
36 38 8 X 14574 804 125 23 23 54 92 29 18 56 26
1 38 9 13881 787 110
26 38 9 14569 836 n o
27 38 9 13319 849 95
36 38 9 X 27847 100 22 18 60 86 22 19 59 22
Pulaski 4 34 10 25425 1020 15
12 34 11 17311 1015 55
15 34 11 2656 1033 n o 34 39 27 99 37 42 28 30
28 34 11 X 2772 985 165 29 30 41 99 48 12 68 20
6 34 12 X 4445 900 n o 4 30 66 70 4 49 31 20
2 34 13 24807 852 140 6 31 63 75 8 34 22 44
4 35 11 7717 1056 80
14 35 11 20281 1036 20
2 35 12 18486 926 115 14 42 44 91 20 47 36 17
4 35 12 X 12330 939 130 6 27 67 72 8 31 36 33
4 35 12 X 15313 927 n o 8. 16 76 64 9 47 30 23
4 35 12 X 27999 930 130 7 27 66 74 9 44 25 31
5 35 12 X 12916 954 115 5 45 50 78 6 69 31 0
7 35 12 13419 928 85
8 35 12 17638 960 140 6 31 63 75 8 53 41 6
53
Locality
County S. T(N) R(W)
Complete
Section Log No.




of Fm. Lithology %
(feet) Sand Chert Dolomite
Relative Total Sand Sand T ripa rtite  % 
Entropy Thickness Upper Middle Lower 
Value (feet) Third Third Third
Pulaski 8 35 12 X 23278 940 135 8 32 60 80 11 60 20 20
14 35 12 16046 921 80
26 35 12 17116 978 75
31 35 12 X 12187 1035 120 9 28 63 79 11 44 36 20
32 35 12 X 15316 990 140 12 23 65 79 17 72 17 11
1 35 13 13788 944 85
9 35 13 12360 837 90
12 35 13 X 17959 918 140 8 46 46 83 8 20 62 18
12 35 13 X 20995 909 128 21 30 49 94 27 58 37 5
12 35 13 X 21135 905 135 10 46 44 86 14 37 61 2
13 35 13 X 12437 957 125 8 30 62 78 10 14 73 13
13 35 13 X 13189 943 130 7 25 68 72 9 38 53 9
13 35 13 X 15860 954 145 5 21 74 64 7 44 47 9
17 35 13 X 16933 887 120 8 32 60 80 10 74 13 13
19 35 13 2604 869 90
22 35 13 X 14630 959 120 3 52 45 73 4 49 32 19
23 35 13 X 21499 975 145 18 50 32 93 26 49 34 1723 35 13 X 23603 955 117 16 39 45 93 19 46 25 29
24 35 13 X 16639 997 120 6 48 46 80 7 59 41 0
24 35 13 X 28033 970 135 11 51 38 87 15 19 74 7
5 36 10 4414 870 75
9 36 10 13748 861 100 24 20 56 90 24 36 32 32
13 36 11 18997 890 100
19 36 11 13016 899 130 7 26 67 73 9 24 31 45
23 36 11 26177 905 25
26 36 11 25211 995 10
27 36 11 19122 968 85
28 36 11 8296 1053 80
30 36 11 X 11946 907 125 8 22 70 71 10 15 63 22
31 36 11 6831 948 95
4 36 12 23514 826 110
8 36 12 16295 893 70
13 36 12 26131 875 65
17 36 12 23867 890 67










Pulaski 20 36 12 11014 918 100
28 36 12 12087 923 70
29 36 12 13787 925 70
34 36 12 16045 898 20
1 36 13 20224 879 75
2 36 13 16553 854 110
3 36 13 19489 870 40
4 36 13 X 24790 836 135
7 36 13 X 17444 841 140
8 36 13 X 27989 770 135
12 36 13 12088 811 125
13 36 13 21518 907 90
13 36 13 22080 902 80
16 36 13 X 10588 874 130
18 36 13 X 9684 785 135
18 36 13 X 17903 822 120
19 36 13 X 20125 828 115
21 36 13 16572 929 80
24 36 13 24057 913 80
36 36 13 21132 951 100
7 37 10 X 15460 856 120
9 37 10 15459 845 105
19 37 10 18313 807 100
31 37 10 18216 864 55
12 37 11 X 16643 853 135
13 37 11 X 15573 838 115
16 37 11 18481 910 65
25 37 11 15070 877 35
36 37 11 7293 879 90
4 37 12 X 21144 859 105
8 37 12 X 5565 846 130
9 37 12 X 25305 905 110




Relative Total Sand 
Entropy Thickness 
Value (feet)
Sand T ripartite  v 
Upper Middle Lower 
Third Third Third
6 23 71 68 7 37 26 37
11 37 52 87 15 74 11 15
4 16 80 55 6 74 26 0
5 41 54 77 7 44 35 21
17 29 54 90 21 75 8 17
8 34 58 80 10 91 9 0
6 23 71 68 8 55 34 11
9 45 46 35 11 67 14 19
5 32 63 73 6 63 10 27
7 35 58 79 7 53 14 33
8 28 64 77 10 35 16 49
18 31 51 92 19 45 21 34
5 56 39 77 7 39 0 61
11 31 58 84 13 29 44 27
11 22 67 77 12 84 16 0
10 28 62 80 13 59 38 3
11 13 76 65 12 34 48 18
12 43 45 89 13 52 26 22
Locality
County S. T(N) R(W)
Complete
Section Log No.














Sand T ripartite  f  
Upper Middle Lower 
Third Third Third
Pulaski 19 37 12 X 18087 828 115 10 30 60 82 12 88 7 5
20 37 12 X 24789 832 110 6 34 60 77 7 79 15 6
21 37 12 X 12069 819 105 12 35 53 87 13 84 16 0
23 37 12 X 19050 862 135 9 41 50 84 12 62 20 18
25 37 12 21134 874 93
27 37 12 X 16900 845 120 14 40 46 91 17 55 36 9
28 37 12 X 22086 842 110 13 30 57 86 14 49 39 12
33 37 12 X 11362 847 125 11 27 62 81 14 68 21 11
6 37 13 X 18165 723 110 7 32 61 78 8 41 28 31
7 37 13 X 13421 802 135 5 33 62 74 7 68 16 16
8 37 13 X 15030 807 130 5 36 59 75 6 49 40 11
22 37 13 12359 128 3 31 66 68 4 33 22 45
26 37 13 X 24727 833 110 14 34 52 89 15 64 23 13
26 37 13 X 25363 833 125 5 30 65 72 6 59 23 18
28 37 13 X 23043 902 115 11 39 50 87 13 61 36 3
29 37 13 X 11515 825 140 9 22 69 73 13 37 39 24
34 37 13 X 12083 864 130 9 41 50 84 12 74 22 4
35 37 13 13420 895 100
19 38 11 18635 934 105
22 38 11 X 13923 890 110 5 35 60 75 6 30 60 10
23 38 11 X 26029 878 115
26 38 11 X 16224 854 115 12 37 51 88 14 40 44 16
26 38 11 X 26557 863 125 8 22 70 71 10 29 52 19
30 38 11 X 20477 934 130 14 33 53 89 18 30 33 36
31 38 11 X 21010 845 105 17 37 46 93 18 26 64 10
35 38 11 X 13768 880 115 5 26 69 69 6 34 42 24
35 38 11 X 20846 880 110 12 26 62 82 13 38 54 8
27 38 12 X 15068 900 135 9 22 69 73 12 26 30 44







Base of Fm. 
















T rip a rtite  
Middle Lower 
Th i rd Th i rd
Texas 4 32 8 7289 1197 115
5 32 8 X 22163 1077 165 51 7 42 81 84 27 43 30
7 32 8 X 25113 1082 155 48 11 41 87 74 24 37 39
7 32 8 X 4765 1099 150 52 12 36 88 78 13 54 33
13 32 8 23350 1107 77
17 32 8 X 22198 1107 172 46 9 45 85 79 41 33 26
23 32 8 20268 1121 75
27 32 8 13511 1087 90
29 32 8 X 20255 1153 165 46 16 38 93 76 11 48 41
29 32 8 23661 1106 125 63 6 31 75 79 41 25 34
33 32 8 X 27009 1099 150 37 17 46 93 56 35 40 25
36 32 9 X 21021 1029 170 38 11 51 87 65 16 42 42
14 32 10 24978 981 180 32 12 56 86 58 59 35 6
2 32 11 27144 1112 130 31 8 61 79 40 52 38 10
25 32 11 X 25122 1035 170 41 24 35 98 70 33 36 31
11 32 12 13632 993 155 26 30 44 98 40 14 71 15
11 32 12 23290 1018 130 24 33 43 98 31 36 35 29
14 33 8 19939 1142 85
30 33 8 23562 1150 55
14 33 9 2879 1112 65
10 33 11 X 26167 1075 150 13 23 64 81 20 8 53 39
12 33 11 13566 1115 40
14 33 11 24897 1058 65
22 33 11 X 27273 1075 150 31 12 57 85 46 24 43 33
























T ripa rtite  3 
Middle Lower 
Third Third
Texas 10 33 12 X 26989 990 147 11 23 66 78 16 44 17 39
27 33 12 X 23617 988 145 29 19 52 92 42 16 56 28
Wright 32 32 15 26145 1258 50
27 32 16 23741 1223 47
34 32 16 25067 1218 115 4 40 56 75 5 29 18 53
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PLATE I. Structural Contour Map on the Base of the Roubidoux 
Formation.
PLATE II. Sand Percentage Map of the Roubidoux Formation.
PLATE III.Tripartite Sand Distribution Map combined with the 
Sand Isolith of the Roubidoux Formation.
PLATE IV. Entropy Values and Lithology Map combined with the 
Isopach of the Roubidoux Formation.
PLATE V. Fence Diagram of the Roubidoux Formation.
PLEASE RETURN PLATE TO THE POCKET. 
COPIES OF THIS PLATE ARE AVAILABLE 
AT A NOMINAL CHARGE IN THE DEPART­
MENTAL OFFICE.
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